TITLE OF THE INVENTION 

CONDENSER MICROPHONE AND METHOD FOR MANUFACTURING 
CONDENSER MICROPHONES 

BACKGROUND OF THE INVENTION 

The present: xnven-kion relates to a condenser microphone 
and a method for manufacturing condenser microphones for a 
portable telephone, video camera and others. 

Fig . 5 shows a sectional view of a conventional condenser 
microphone . ' The condenser microphone comprises a substrate 
2 , a field-effect transistor (FET) 3 mounted on the substrate 
2, a back plate 5 mounted on the substrate 2 interposing a 
spacer 4 , and a frame 8 mounted on the back plate 5 interposing 
a spacer 6 . A diaphragm 7 as a moved^le electrode is secured 
to the underside of the frame, and a stationary electrode 
(not shown) is secured to the surface of the back plate 5 . 

When assembling the microphone, bottom portion la of 
a case 1 is not bent. The case 1 having a sound collecting 
hole lb is inverted and the above described elements are 
mounted in the case 1. Then, the bottom portion la is bent 
as shown in Fig . 5 . 

In the conventional condenser, composition elements 
must be packaged in the case at every microphone and the bottom 
portion la must be bent. 

Therefore, the productivity of the condenser 
microphone is low, the manufacturing cost high. 

SUMMARY OF THE INVENTION 
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An object of t:lie present: invention xs to provide a 
condenser microphone which may be simply manufactured at a 
low cost. 

Another object of the present invention Is tq-^provlde 
5 a method by which a plurality of condenser microphone can 
be manufactured at a low cost. 

According to the present Invention, there Is provided 
a condenser microphone comprising a substrate, a back plate 
having a stationary back electrode and secured to the substrate , 

10 a spacer mounted on the back plate, a diaphragm electrode 
on the spacer; and a frame having a sound collecting hole 
and mounted on the diaphragm electrode . 

A recess in which wirings connecting the stationary 
back electrode, diaphragm electrode and circuits on the 

15 substrate is provided on a side of the microphone. 

The present invention further provides a method for 
manufacturing condenser microphones comprising the steps of 
preparing a substrate aggregation having a plurality of 
divisions, and a substrate being provided In each of the 

20 divisions, preparing a back plate aggregation having a 
stationary back electrode at each division , preparing a spacer 
aggregation having an opening at each division, preparing 
a frame aggregation having a sound collecting hole at each 
division and a diaphragm electrode on the underside of the 

25 frame aggregation around the sound collecting hole, stacking 
said aggregations and adhering the aggregations to each other 
to form an assembly of aggregations, cutting the assembly 
of aggregations to separate a condenser microphone at each 
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division. 

The subs-bra-be aggz:egat:ion , back plabe aggregation and 
frame aggregat:ion are made o£ ceramic . 

The stationary back electrode is foanned by printing 
5 a metal paste . 

The diaphragm electrode is formed by vacutom deposition 
of metal . 

These and other objects and features of the present 
invention will become more apparent from the following 
10 detailed description with reference to the accompanying 
drawings . 

BRIEF DESCRIPTION OF DRAWINGS 

Figs . la through Id are perspective views showing 
15 materials for assembling condenser microphones; 

Fig . 2 is a perspective view showing a combinedmaterial ; 
Fig. 3 is a sectional view of a condenser microphone 
according to the present invention; 

Fig. 4 is an exploded perspective view of the condenser 
20 microphone; and 

Fig. 5 is a sectional view showing a conventional 
condenser microphone . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
25 Referring to Figs. 3 and 4, the condenser microphone 

according to the present invention is characterized in that 
composition elements are assembled without casing. 

The condenser microphone comprises a substrate 12 
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having printed circuits , a field-effect transistor (FET) 13 
securely mounted on the substrate 12, a back plate 15 having 
a recess 14 for the FET 13 and vents 15b and secured to the 
substrate 12 , a stationary back electrode 16 securely mounted 
5 on the surface of the back plate 15, and a frame 18 mounted 
on the back plate 5 interposing a spacer 19 having an opening 
19a. The substrate 12, back plate 15, frame 18 are made of 
ceramic. A diaphragm electrode 17 as a movable electrode 
is secured to the underside of the frame 18. The stationary 
10 back electrode 16 and the diaphragm electrode 17 form a 
condenser . 

As shown in Fig , 4, semicircular recesses 20 are provided 
at four corners of the microphone, in which wirings for 
connecting electrodes 16, 17, circuits on the substrate 12 
15 and others are printed. 

The manufacturing method of the present invention will 
be described hereinafter. 

Referring to Figs, la - Id, respective raw material 
plates have the same size which is the size of aggregation 
20 of 12 pieces of the microphone. Hence, each plate is divided 
into 12 divisions. Each division has a square. 

A substrate aggregation 22 of Fig. Id has a substrate 
in each division . The FET 13 is secured at a central position 
of each division and connected to a circuit on each substrate 
25 by the wire bonding. Furthermore, the FET is coated with 
a plastic protective film. In each division of a back plate 
aggregation 25, the recess 14 and vents 15b shown in Fig. 
3 are formed. A metal paste is printed on the surface of 
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the back plate aggregation 25 to form the stationary back 
-electrode 16 in each division. 

A spacer aggregation 29 made of metal sheet has an 
opening 29a at each division. 
5 A frame aggregation 28 has a sound collecting hole 28a 

at each division. On the underside of the frame aggregation 
28, a diaphragm electrode film is formed around the sound 
collecting hole by vacuum deposition of metal and shaped into 
the diaphragm electrode 17 . 
10 In each aggregation, four small holes 23 are foirmed 

at four corners of each division for the recess 20, 

All aggregations 22, 25, 29 and 28 are stack in the 
order of Figs . la — Id and adhered to each other with adhesive 
to provide an assembly of aggregations as shown in Fig. 2. 
15 The assembled aggregation plate is cut along grid lines 21 
to produce 12 pieces of the condenser microphone. 

Each small hole 23 is divided into four semicircular 
recesses 20 . 

In accordance with the present invention, composition 
20 elements of the condenser microphone are assembled without 
casing. The microphone can be easily manufactured at a low 
cost . 

While the invention has been described in conjunction 
with preferred specific embodiment thereof, it will be 
25 understood that this description is intended to illustrate 
and not limit the scope of the invention, which is defined 
by the following claims . 
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